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Introduction {#sec006}
============

Bipolar disorder (BPD) is a major psychiatric illness characterized by fluctuations of mood. It disrupts the patient's personal and social life; and it inflicts a huge economic burden on the family. Its prevalence varies between 0.2% and 6% \[[@pone.0229539.ref001]--[@pone.0229539.ref005]\] across different countries. In the bipolar spectrum form, its prevalence ranges from 2.6% to 7.8% \[[@pone.0229539.ref006]\]. A recent study conducted in 11 countries---mainly in the Americas, Europe and Asia---found a lifetime BPD prevalence of 2.4% \[[@pone.0229539.ref007]\]. BPD is the ninth leading cause of years-of-healthy-life-lost due to premature mortality and disability \[[@pone.0229539.ref008]\]. In 2004, BPD affected an estimated 29.5 million people worldwide \[[@pone.0229539.ref008]\]; and an estimated 0.9% of the total global burden of disease was attributed to BPD. In 2013, BPD accounted for 9.9 million disability-adjusted life-years (DALYs), or 0.4% of total DALYs and 1.3% of total years lived with disability \[[@pone.0229539.ref009]\].

BPD is a heritable illness \[[@pone.0229539.ref010], [@pone.0229539.ref011]\]. The first-degree relatives of a patient show a significantly higher rate of mood disorder and social cognitive deficits \[[@pone.0229539.ref012]\]. BPD prevalence also has a significant positive relationship with hypertension, dyslipidemia and diabetes \[[@pone.0229539.ref013]\]. Environmental factors influence its severity and clinical course \[[@pone.0229539.ref014]\]. Stressful life events, both in childhood and in adulthood, and alcohol or substance abuse affect the onset, recurrence and severity of BPD \[[@pone.0229539.ref015], [@pone.0229539.ref016]\]. Its incidence is increased by viral infection, substance abuse and trauma \[[@pone.0229539.ref017]\]. Common mental comorbidities of BPD include anxiety, substance abuse, conduct disorders, eating disorders, abnormal sexual behavior, attention-deficit/hyperactivity, impulse control, autism spectrum disorders, etc. Medical comorbidities are migraine, thyroid illness, obesity, type II diabetes and cardiovascular diseases \[[@pone.0229539.ref018]\].

BPD starts at age 18--22 years. It is common in both males and females, though the course of the disease in the two gender groups differs \[[@pone.0229539.ref019], [@pone.0229539.ref020]\]. Usually, women show a predominance of depression and mixed mania; and they commonly develop it at an older age with one or more physical comorbidities \[[@pone.0229539.ref021]\].

In Bangladesh, there have been some studies on general mental disorders. A few of these studies also investigated, though in a small scale, the prevalence of clinically diagnosed BPD along with other mental disorders \[[@pone.0229539.ref022], [@pone.0229539.ref023], [@pone.0229539.ref024]\]. Some other studies have been conducted on specific mental disorders such as depression \[[@pone.0229539.ref025], [@pone.0229539.ref026]\], schizophrenia \[[@pone.0229539.ref027]\], anxiety disorder \[[@pone.0229539.ref028]\], substance abuse disorder \[[@pone.0229539.ref029], [@pone.0229539.ref030]\], and obsessive-compulsive disorder \[[@pone.0229539.ref031]\]. To the best of our knowledge, no study has been done in Bangladesh exclusively on BPD---neither in the general population, nor among married women.

BPD causes long-lasting adverse effects on psycho-social functioning of the individual, and it generates negative financial implications causing intense suffering for the diseased individual. Moreover, in Bangladesh, wives and mothers play a major role in doing household works and rearing children. If they become sick, they cannot perform the duties efficiently. Consequently, the family is hurled into an abyss of suffering, and the country faces a great public health concern.

In light of above-mentioned adversities, our study was aimed at determining the prevalence of BPD among married women in Rajshahi City, Bangladesh, and at identifying the associated risk factors and quantifying their effects on BPD.

Materials and methods {#sec007}
=====================

We conducted a cross-sectional household study. All households in Rajshahi City constituted the population for this survey. We shall explain the sampling design in the next two paragraphs. From each selected household, one married woman was invited to respond to the survey. All selected married women were currently living with their husbands. The respondents' age ranged from 15 to 82 years.

Sample size determination {#sec008}
-------------------------

Rajshahi is one of the four big cities of Bangladesh having an area of 97.18 sq. km. and a total population of 4,48,087 \[[@pone.0229539.ref032]\]. The city is divided into 30 wards, which are further subdivided into muhallas (neighborhoods), and consist of 99,222 households. The mathematical formula n = N/(1+Nd^2^) was used to determine the sample size for this study \[[@pone.0229539.ref033]\], where n = sample size, N = population size and d = margin of error. Choosing d = 0.05, the formula indicated that n = 398 would suffice for this study. Assuming a 90% rate of response from the selected women, initially 450 married women were selected to participate in the study.

Sampling method {#sec009}
---------------

The survey participants were selected using a multistage random sampling ([Fig 1](#pone.0229539.g001){ref-type="fig"}). In the first stage, three wards were randomly selected out of the 30 wards of Rajshahi City, using a probability proportional to size sampling scheme. In the second stage, three muhallas were selected from each chosen ward by random sampling, again using a probability proportional to size sampling scheme. In the third stage, 50 households were selected from each chosen muhalla, using a simple random sampling. If the chosen household had only one married woman, she was invited to participate in the survey; otherwise, only one of the married women was chosen at random. All information about the number of households within each muhalla was collected from Rajshahi City Corporation Office. The randomizations were implemented by senior researchers.

![A three-stage sampling method was used to include households/married women in the survey.](pone.0229539.g001){#pone.0229539.g001}

Ethical approval {#sec010}
----------------

Before collecting data, ethical clearance for the study was taken from the Institutional Animal, Medical Ethics, Biosafety and Biosecurity Committee (IAMEBBC) for Experimentation on Animal, Human, Microbes and Living Natural Sources, Institute of Biological Sciences, University of Rajshahi, Bangladesh (Memo No: 120/ 320/ IAMEBBC/ IBSc, dated 11 April, 2019).

Data collection {#sec011}
---------------

For data collection, we used a semi-structured questionnaire, which was originally written in English and later translated into Bangla to help participants understand it easily. The first author prepared the first draft of the translation; subsequently, other authors reviewed and improved it. The final version of the questionnaire included the 20 questions (Questions 15--34) of the bipolar spectrum disorder scale (BSDS).

Three teams were trained to collect data; and one team was assigned to each of the three selected wards of the city. Each team consisted of one male and one female postgraduate student of the Department of Statistics, University of Rajshahi. The interviewers discussed the details of the research with the participants. A total of 96 women (slightly over 20%) declined to give any information. The remaining 354 agreed to provide information, and their written consent was taken. For respondents under 18 years old, consent of their guardians (family heads) was also taken (incidentally, although the legal minimum age of marriage in Bangladesh is 18 years for females, occurrence of child marriage is still very high \[[@pone.0229539.ref034], [@pone.0229539.ref035]\]). Fifty three responding women took the questionnaire with them, and asked the interviewers to collect it another day. Among them, 16 women failed to return their questionnaires. The survey was conducted at the respondents' place of choice during the period May 15 through July 30, 2019.

When data were entered in a spread sheet, we detected some (59 married women) responses had one or more missing values; consequently, we excluded these respondents. Finally, complete responses from n = 279 married women were available for analysis. Thus, the achieved sample size fell short of the desired size of 398. Accordingly, the margin of error increased to d = 0.06.

Outcome variable {#sec012}
----------------

The outcome variable, BPD in married women, was determined using BSDS, which is an effective tool with sensitivity 0.76 and specificity 0.93 \[[@pone.0229539.ref036]\]. A study compared the diagnostic accuracy of several screening tools, and found that BSDS had the highest reliability (0.83) \[[@pone.0229539.ref037]\]. The BSDS was also used in developing countries such as Iran \[[@pone.0229539.ref038]\]. The score of points of the 20 questions ranged from 0 to 25 \[[@pone.0229539.ref039]\]. In this study, we classified our sample into three classes such as (i) no bipolar disorder (0--12 points), (ii) probable BPD (13--19 points) and (iii) BPD (20--25 points). However, as the prevalence of probable BPD and BPD were very low, these two classes were merged into one, and the combined class was simply called 'BPD'. Thus, our respondents were classified into two categories, which were used for chi-square tests and binary logistic regression model.

Independent variables {#sec013}
---------------------

Based on similar studies conducted in the past and keeping in view the objectives of our study, some socio-economic, demographic, anthropometric, familial and psycho-social factors were considered as independent variables in this study. The 23 independent variables were: age group, nutritional status, religion, respondent's and their parents educational level, respondent's occupation, type of family, number of family members, family's monthly income, age at first marriage, duration of present conjugal life, miscarriage/abortions, death of children, number of children alive, number of marriage, comorbid stress/anxiety, relationship with husband, if sick treated immediately, comorbid chronic disease, family members' chronic disease, comorbid mental disorder, blood relative's mental disorder, and death of beloved one/s.

Statistical analysis {#sec014}
--------------------

A frequency distribution was used to determine BPD prevalence. Chi-square test and binary logistic regression model were used respectively to detect associated significant factors and to measure their effects on BPD among married women in Rajshahi City, Bangladesh. The software SPSS (IBM, version 22) was used to analyze the data.

Results {#sec015}
=======

The frequency distribution revealed that the prevalence of BPD, probable BPD and no BPD among married women in Rajshahi city, Bangladesh were 2.5%, 7.2% and 90.3% respectively ([Fig 2](#pone.0229539.g002){ref-type="fig"}).

![Prevalence of BPD among married women in Rajshahi city, Bangladesh.](pone.0229539.g002){#pone.0229539.g002}

Chi-square (χ^2^) tests identified the following ten variables as statistically significant factors associated with BPD among married women ([Table 1](#pone.0229539.t001){ref-type="table"}): respondent's education level, family's monthly income, age at the first marriage, relationship with husband, if sick treated immediately, comorbid chronic disease, family members' chronic disease, comorbid mental disorder, blood relative's mental disorder and death of beloved one/s ([Table 1](#pone.0229539.t001){ref-type="table"}).

10.1371/journal.pone.0229539.t001

###### Chi-square test identify ten socio-economic, familial and psychological factors that have significant association with BPD among married women in Rajshahi City, Bangladesh.

![](pone.0229539.t001){#pone.0229539.t001g}

  Variables N (%)                        No BPD N (%)   BPD N (%)   χ^2^-value   p-value
  -------------------------------------- -------------- ----------- ------------ ---------
  **Respondent's education level**                                  7.029        0.040
      Uneducated, 37 (13.3)              35 (94.6)      2 (5.4)                  
      Primary, 98 (35.1)                 92 (93.9)      6 (6.1)                  
      Secondary, 90 (32.3)               81 (90.0)      9 (10.0)                 
      Higher, 54 (19.3)                  44 (81.5)      10 (18.5)                
  **Family's monthly income**                                       12.679       0.002
      Poor, 84 (30.1)                    68 (81.0)      16 (19.0)                
      Middle, 133 (47.7)                 124 (93.2)     9 (6.8)                  
      Rich, 62 (22.2)                    60 (96.8)      2 (3.2)                  
  **Age at the first marriage**                                     6.732        0.013
      \<18 years, 117 (41.9)             112 (95.7)     5 (4.3)                  
      ≥18 years, 162 (58.1)              140 (86.4)     22 (13.6)                
  **Relationship with husband**                                     11.178       0.001
      Good, 103 (37.0)                   101 (98.1)     2 (1.9)                  
      Poor, 176 (63.0)                   151 (85.8)     25 (14.2)                
  **If sick treated immediately**                                   6.673        0.017
      No, 52 (18.6)                      42 (80.8)      10 (19.2)                
      Yes, 227 (81.4)                    210 (92.5)     17 (7.5)                 
  **Comorbid chronic disease**                                      14.938       0.001
      No, 150, (53.7)                    145 (96.7)     5 (3.3)                  
      Yes, 129 (46.3)                    107 (82.9)     22 (17.1)                
  **Family members' chronic disease**                               15.112       0.001
      No, 178 (63.8)                     170 (95.5)     8 (4.5)                  
      Yes, 101 (36.2)                    82 (81.2)      19 (18.8)                
  **Comorbid mental disorder**                                      39.912       0.001
      No, 198 (71.0)                     193 (97.5)     5 (2.5)                  
      Yes, 81 (29.0)                     59 (72.8)      22 (27.2)                
  **Blood relative's mental disorder**                              10.178       0.004
      No, 235 (84.2)                     218 (92.8)     17 (7.2)                 
      Yes, 44, (15.8)                    34 (77.3)      10 (22.7)                
  **Death of beloved one/s**                                        5.307        0.025
      No, 131 (47.0)                     124 (94.7)     7 (5.3)                  
      Yes, 148 (53.0)                    128 (86.5)     20 (13.5)                

Only significant factors (detected by chi-square test) were included as independent variables in the logistic model. [Table 2](#pone.0229539.t002){ref-type="table"} shows the results of the binary logistic regression model, which pronounced six of the ten factors as statistically significant in altering the odds of developing BPD. Women with comorbid mental disorder had eight times higher odds to develop BPD \[AOR = 8.323, 95% CI = (1.397, 50.000), p\<0.05\]. Women having poor relationships with their husbands had twelve times higher odds to have the disorder \[AOR = 11.775, 95% CI = (2.070, 66.667), p\<0.01\]. Women coming from poor families were 16 times more vulnerable to develop BPD than those from rich families \[AOR = 16.000, 95% CI = (2.086, 122.709), p\<0.01\]. Surprisingly, women with higher education had six times higher odds to have BPD than women with only primary education \[AOR = 0.177, 95% CI = (0.037, 0.843), p**\<**0.05\]. Women who were not treated immediately if sick showed about three times more chance to develop BPD \[AOR = 2.941, 95% CI = (1.259, 6.871), p**\<**0.05\]. Women whose beloved one/s died were about three times more vulnerable to have BPD than those who did not lose their dear ones \[AOR = 2.768, 95% CI = (1.130, 6.777), p**\<**0.05\] ([Table 2](#pone.0229539.t002){ref-type="table"}).

10.1371/journal.pone.0229539.t002

###### Effect of socio-economic, familial and psychological factors on BPD among married women in Rajshahi City, Bangladesh.

![](pone.0229539.t002){#pone.0229539.t002g}

  Variable                           B        SE      p-value   AOR[\*](#t002fn002){ref-type="table-fn"}   [95% Cl]{.ul}[\*\*](#t002fn003){ref-type="table-fn"} [of AOR]{.ul}   
  ---------------------------------- -------- ------- --------- ------------------------------------------ -------------------------------------------------------------------- ---------
  **Comorbid mental disorder**                                                                                                                                                  
  No vs Yes^R^                       -2.119   0.910   0.020     0.120                                      0.020                                                                0.716
  **Relationship with husband**                                                                                                                                                 
  Good vs Poor^R^                    -2.466   0.887   0.005     0.085                                      0.015                                                                0.483
  **Family's monthly income**                                                                                                                                                   
  Poor vs Rich^R^                    2.773    1.039   0.008     16.000                                     2.086                                                                122.709
  Middle vs Rich^R^                  1.266    0.996   0.204     3.546                                      0.503                                                                24.994
  **Respondent's education level**                                                                                                                                              
  Uneducated vs Higher^R^            -1.524   1.073   0.155     0.218                                      0.027                                                                1.783
  Primary vs Higher^R^               -1.730   0.796   0.030     0.177                                      0.037                                                                0.843
  Secondary vs Higher^R^             -0.579   0.679   0.394     0.561                                      0.148                                                                2.120
  **If sick, treated immediately**                                                                                                                                              
  No vs Yes^R^                       1.079    0.433   0.013     2.941                                      1.259                                                                6.871
  **Death of beloved one/s**                                                                                                                                                    
  No vs Yes^R^                       -1.018   0.457   0.026     2.768                                      1.130                                                                6.777

R- Reference factor

\*AOR- Adjusted Odds Ratio

\*\*CI- Confidence Interval.

Discussion {#sec016}
==========

Our study aimed at determining the prevalence of bipolar disorder and its associated factors among married women in Bangladesh. For this purpose, a survey was conducted in Rajshahi City, Bangladesh. The prevalence of BPD found in this study was 2.5%, compared to 2.4% in 11 countries of the Americas, Europe, and Asia \[[@pone.0229539.ref007]\], 2.0% in England \[[@pone.0229539.ref040]\], 2.2% in Canada \[[@pone.0229539.ref041]\] and 1.2% in Singapore \[[@pone.0229539.ref042]\]. In our study, the prevalence of probable BPD was found to be 7.2%. Hence, the prevalence of BPD ranged from 2.5% to 9.7%, which is consistent with a global prevalence of 2.6% to 7.8% \[[@pone.0229539.ref006]\]. In comparison, the prevalence of BPD was estimated to be 8.6% in India \[[@pone.0229539.ref043]\] and 14.3% in Pakistan \[[@pone.0229539.ref044]\]. BPD prevalence is usually higher in urban environments than in rural areas \[[@pone.0229539.ref045]\]. This might also be a cause of the comparatively higher prevalence of BPD in our study, as all of our subjects came from urban areas. Such dissimilar findings necessitates conducting more studies either using the same scale and strategy, or using different scales and strategies.

Our study revealed that the women with comorbid mental disorder were eight times more prone to develop BPD, which is comparable to that found in other studies in Europe \[[@pone.0229539.ref003]\], United States \[[@pone.0229539.ref046]\] and the entire globe \[[@pone.0229539.ref047]\]. In this study, we also found that poor relationship with husband was an important factor affecting BPD among married women. Marital life sometimes becomes stressful and can trigger onset or relapse of mental illness such as BPD; on the other hand, marriage can also protect couples from mental disorders \[[@pone.0229539.ref048]\]. Hence, relationship with husband is a crucial issue: poor relation can either create or trigger mental disturbances; good relation can prevent mental illness. Nonetheless, we could not compare our finding with other studies as no other study included husband-wife relationship as a study variable.

Women from poor families were found more vulnerable to develop BPD than those from rich families, probably because poverty exposed the poor women continually to insecurity, anxiety and stress. A US study agreed that people with low family income were more vulnerable to BPD \[[@pone.0229539.ref049]\]. Another study observed that adult women of low socioeconomic status had twice the chance of developing mood disorders compared to middle- and high income groups \[[@pone.0229539.ref050]\].

Surprisingly, our study revealed that women with high education were more likely to have BPD than those with only primary education. A probable explanation for this may be that women with high education suffered from despair for not getting due recognition, power and honor within the family or in society---privilege their high educational status should have earned them. In fact, our observation matches a finding that BPD patients showed a higher likelihood to complete the highest level of education compared to their normal relatives \[[@pone.0229539.ref051]\]. On the other hand, a Norwegian study found that the association between educational level and BPD prevalence was not statistically significant, although social and occupational functioning was lower among BPD patients compared to healthy ones \[[@pone.0229539.ref052]\]. Furthermore, in our study, occurrence of BPD among uneducated women was not significantly different from that among women with higher education. Hence, we could not make any conclusive statement regarding the relationship between educational level and BPD occurrence.

Our study found that women who were deprived of getting immediate treatment if sick had a three times higher odds of developing BPD. No other study is available to compare this finding. We can say that such a situation probably breeds a sense of insecurity, agitation and irritation in these women.

Death of beloved one/s was found to be an important risk factor of BPD among married women. This issue is poorly documented in the literature: A study in Denmark found that parental death, especially maternal, increased the chance of BPD in their offspring \[[@pone.0229539.ref045]\]. Death of dear ones imprints on the human mind a long-lasting psychological effect; and that may be an explanation behind our finding.

Our study determined, for the first time in Bangladesh, the prevalence of bipolar disorder among married women; and it successfully identified some associated significant factors. However, this study also had some limitations. The self-reported responses to the BSDS questionnaire, being dependent predominantly on the respondents' perceptions, may have been affected by differing levels of understanding and bias. Moreover, the cross-sectional observational study could not detect any actual cause-and-effect relationship. Comorbidities (chronic and mental disorders of the subjects and their blood-relatives) could not be accounted for. Also, some other important issues such as environmental factors, lifestyle, familial customs, effects of drugs, treatment options and outcomes, etc. could not be studied. Recognition of these limitations ought to propel the scientific community to implement new, more in-depth and elaborate research strategies.

Conclusions {#sec017}
===========

The current study determined the prevalence of bipolar disorder and detected some associated risk factors of BPD among married women in Rajshahi City, Bangladesh. We found that 2.5% and 7.2% married women were suffering from BPD and probable BPD respectively. Among the significant risk factors were mental disorder, poor relation with husband, poverty, high educational level, lack of immediate treatment if sick and death of beloved one/s. As no other study on BPD has been conducted in Bangladesh, this current study has laid the foundation for further research regarding different aspects of BPD such as familial environment and culture, comorbidities, treatment options, treatment outcomes, biochemical picture, environmental factors, etc. Furthermore, based on our study, we recommend that health professionals focus on comorbidities and family matters while providing treatment and rehabilitation services to BPD patients. Government authorities and concerned non-governmental and social organizations should take adequate steps to reduce repression on women and work for ensuring their rights and empowerment both at the household level and in society.
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2\. Secondly, the authors have not confirmed if this instrument is valid in non-Western cultures. A perusal of the scale shows that it can easily be misunderstood and that some of the terms in it are hard to translate.

3\. It is tautological (and more than a little foolish) to claim that \"mental illness\" increases the risk for bipolar disorder. Bipolar disorder is, itself, a mental illness! If the authors mean \"comorbid mental illness\" (such as an anxiety disorder) then this must be mentioned using appropriate terms. Otherwise, it is a serious error which reflects badly on the credibility of the researchers.

4\. Similarly, the authors have used simplistic, non-standard terminology (\"rich\" vs \"poor\" for income, \"good\" vs \"poor\" for quality of the marital relationship) that makes the data analyses difficult to interpret.

5\. The writing style and grammar are poor, and the article would benefit from the assistance of a writer skilled in scientific writing in English.

6\. Finally, there are serious ethical concerns about the inclusion of victims of child marriage (age 15) in a study of this sort. By including such subjects and accepting such a situation as normal, the researchers are tacitly endorsing the aberrant situation that exists in their country (<https://www.independent.co.uk/news/world/asia/bangladesh-child-marriage-law-minimum-age-zero-reduce-baby-marital-unicef-un-a7619051.html>) rather than advocating for the rights of vulnerable populations, as any ethical researcher would.

For these reasons, it is my opinion that this article does not merit publication.

Reviewer \#2: Minor corrections:

Abstract:

1\. Better to use the term "mental disorder" rather than using "mental disease"

Introduction:

2\. In place of the term "victim" use "patient"

Methodology

3\. Authors have mentioned randomization was done at all three stages. It would be appreciated if they mention what method of randomization was used. A brief description of the process would help readers as well as future researchers.

4\. What does "mental position" mean in line 122

5\. Regarding the questionnaire, it is not clear whether the 66 items semi structured questionnaire had 20 items of BSDS or it was separately administered. Please clarify

6\. For data collection you have mentioned "literate adults" were used as data collectors. I think they should have some level of education to collect data.

7\. For female less than 18 years please mention if assent was taken.

8\. Grammatical error "All the information of the answered questionnaires entered in computer and coded"

Major comments:

9\. In the methodology result and discussion section the authors have looks into different factors (mainly social) and have concluded the precipitating factors, vulnerability. However the factors may have just association rather than direct precipitation. The authors have completely missed the biological and psychological factors. If not studied these could be the domains for discussion.

10\. Table 1: the factors like family members' chronic illness have shown significant difference in BPD and normal groups. Similarly variable "sick treated immediately" makes no sense. This might be misleading as there is no any rational pathway for this. Hence I would recommend to take literature review in consideration before doing statistical tests and making an inference.

11\. How were the reference factor selected ? (table 2)

12\. My main concern is how were the study variables selected to make inferences?

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: Yes: Dr. Pawan Sharma

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0229539.r002

Author response to Decision Letter 0

7 Jan 2020

Response to Editor and Reviewers

Journal Name: PLOS ONE

Tracking No. (Manuscript ID): PONE-D-19-24745

Manuscript Title: "Bipolar disorder among married women in Bangladesh: Survey in Rajshahi city\"

Dear Editor,

Thank you very much for providing your and reviewers' comments on our manuscript. We have modified and revised the manuscript accordingly, and detailed corrections point-by-point is given below:

Editor Comments:

In your revised cover letter, please address the following prompts:

a\) If there are ethical or legal restrictions on sharing a de-identified data set, please explain them in detail (e.g., data contain potentially identifying or sensitive patient information) and who has imposed them (e.g., an ethics committee). Please also provide contact information for a data access committee, ethics committee, or other institutional body to which data requests may be sent.

b\) If there are no restrictions, please upload the minimal anonymized data set necessary to replicate your study findings as either Supporting Information files or to a stable, public repository and provide us with the relevant URLs, DOIs, or accession numbers. Please see <http://www.bmj.com/content/340/bmj.c181.long> for guidelines on how to de-identify and prepare clinical data for publication. For a list of acceptable repositories, please see <http://journals.plos.org/plosone/s/data-availability#loc-recommended-repositories>.

Author's response: Thank you very much for your useful comments on our manuscript. We have provided our data. Our data in SPSS file, we have provided data as supplementary file (data.sav).

3\. Thank you for stating the following in the Acknowledgments Section of your manuscript:

\'No fund was received from any individual or organization for this study.\'

We note that you have provided funding information that is not currently declared in your Funding Statement. However, funding information should not appear in the Acknowledgments section or other areas of your manuscript. We will only publish funding information present in the Funding Statement section of the online submission form.

Please remove any funding-related text from the manuscript and let us know how you would like to update your Funding Statement. Currently, your Funding Statement reads as follows:

\'The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript\'

Author's response: We have revised accordingly.

4\. Your ethics statement must appear in the Methods section of your manuscript. If your ethics statement is written in any section besides the Methods, please move it to the Methods section and delete it from any other section. Please also ensure that your ethics statement is included in your manuscript, as the ethics section of your online submission will not be published alongside your manuscript.

Author's response: The ethical statement has been written in the materials and methods section \[Page 6, Line: 125-130\], and deleted from other place.

Additional Editor Comments (if provided):

1\) Please explain in detail how the randomization (in each step) was done. Who did the randomization i.e. the field workers or the senior researchers?

Author's response: We have mentioned in detail about the randomization of our subject \[Page 6, Line 115-124\]

2\) Please and explain translation adaptation process of the Bipolar Spectrum Diagnostic Scale (BSDS) in detail. Was any guideline or checklists used for translation and adaptation of the BSDS in local language? Who were involved in translation and adaptation process?

Author's response: The translation adaptation process has been described in the manuscript \[Page 6-7, Line 131-135\]

3\) Please include more references in the methods section (under outcome measure sub-section) on the use of BSDS in community survey

Author's response: As per your suggestion, some relevant and necessary references have been included regarding use of BSDS \[Page 7-8, Line 153-162\].

4\) Please provide some background information (i.e. if they are different than the study sample) of the 59 cases which were discarded from the analysis

Author's response: This issue has been explained \[Page 7, Line 140-152\].

5\) Finally, as a significant number of participants are below the age of 18, it would be helpful for the readers if you could also provide information about minimum legal age of marriage in Bangladesh

Author's response: As per your advice, minimum legal age of marriage and real situation was described with reference \[Page 7, Line 142-149\].

Reviewers\' comments:

Comments to the Author

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: No

Reviewer \#2: Partly

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: No

Reviewer \#2: No

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The PLOS Data policy requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: No

Reviewer \#2: Yes

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: This article examines the prevalence of bipolar disorder in married Bangladeshi women in a particular geographical area.

The manuscript suffers from several flaws that limit its scientific validity and applicability.

1\. First, the authors have used a screening instrument that is, by definition, meant to pick up \"spectrum disorders\" rather than rigorously defined bipolar disorder. Hence, the \"prevalence\" estimate that they provide is of limited use. All \"screen positive\" cases should have been confirmed using standard diagnostic criteria.

Author's response: Thank you for your comments. The scientific validity and specificity of BSDS in screening bipolar disorder have been discussed with references \[Page 7-8, Line 153-171\].

2\. Secondly, the authors have not confirmed if this instrument is valid in non-Western cultures. A perusal of the scale shows that it can easily be misunderstood and that some of the terms in it are hard to translate.

Author's response: The validity of BSDS in non-Western community was added in Page 7-8, Line 153-171. The translation adaptation process has been described in the manuscript \[Page 6-7 Line 131-137\].

3\. It is tautological (and more than a little foolish) to claim that \"mental illness\" increases the risk for bipolar disorder. Bipolar disorder is, itself, a mental illness! If the authors mean \"comorbid mental illness\" (such as an anxiety disorder) then this must be mentioned using appropriate terms. Otherwise, it is a serious error which reflects badly on the credibility of the researchers.

Author's response: Thank you for your valuable observation. You are correct; it would be 'comorbid'. We have corrected these accordingly throughout the manuscript.

4\. Similarly, the authors have used simplistic, non-standard terminology (\"rich\" vs \"poor\" for income, \"good\" vs \"poor\" for quality of the marital relationship) that makes the data analyses difficult to interpret.

Author's response: Thank you for your comment. The term rich and poor are very well known for socio-economic class measured by family income, and it has been used in different publications. Some researchers used the term good and poor for measuring status of marital relationship, and most of the researchers used the term healthy and unhealthy for marital relationship. We have revised and put healthy and unhealthy instead of good and poor respectively for marital relationship throughout the manuscript.

5\. The writing style and grammar are poor, and the article would benefit from the assistance of a writer skilled in scientific writing in English.

Author's response: As we are not English-speaking people, we have tried our best to make our language clear, correct and unambiguous.

6\. Finally, there are serious ethical concerns about the inclusion of victims of child marriage (age 15) in a study of this sort. By including such subjects and accepting such a situation as normal, the researchers are tacitly endorsing the aberrant situation that exists in their country (<https://www.independent.co.uk/news/world/asia/bangladesh-child-marriage-law-minimum-age-zero-reduce-baby-marital-unicef-un-a7619051.html>) rather than advocating for the rights of vulnerable populations, as any ethical researcher would.

Author's response: For your kind information, though the legal age at marriage for girls is 18 years still the prevalence of child marriage among girls in Bangladesh is 16.3% at 15 years, reported by Bangladesh Demographic and Health Survey. We have described with references about this issue \[Page 7, Line 141-149\].

Reviewer \#2: Minor corrections:

Abstract:

1\. Better to use the term "mental disorder" rather than using "mental disease"

Introduction:

Author's response: Thank you for your constructing advice. We have replaced "mental disease" by "mental disorder" throughout the manuscript.

2\. In place of the term "victim" use "patient"

Author's response: As per your suggestion "victim" was replaced by "patient".

Methodology

3\. Authors have mentioned randomization was done at all three stages. It would be appreciated if they mention what method of randomization was used. A brief description of the process would help readers as well as future researchers.

Author's response: Thank you for the advice. We have described the randomization process \[Page 6, Line 115-124\].

4\. What does "mental position" mean in line 122.

Author's response: It would be 'mental state'. We have corrected it.

5\. Regarding the questionnaire, it is not clear whether the 66 items semi structured questionnaire had 20 items of BSDS or it was separately administered. Please clarify.

Author's response: Yes, the 20 questions of BSDS were included in the questionnaire. The total questions, 46+ 20 (BSDS) =66. We have revised to make clear \[Page 6-7, Line 131-137\].

6\. For data collection you have mentioned "literate adults" were used as data collectors. I think they should have some level of education to collect data.

Author's response: We have revised and mentioned the educational qualifications of our data collectors \[Page 7, Line 137-140\].

7\. For female less than 18 years please mention if assent was taken.

Author's response: Especially for less than 18 years female, we have taken their and their guardians written consent. We have mentioned in page 7 line 141-149.

8\. Grammatical error "All the information of the answered questionnaires entered in computer and coded"

Author's response: The grammatical error has been corrected.

Major comments:

9\. In the methodology result and discussion section the authors have looks into different factors (mainly social) and have concluded the precipitating factors, vulnerability. However, the factors may have just association rather than direct precipitation. The authors have completely missed the biological and psychological factors. If not studied these could be the domains for discussion.

Author's response: Thank you for the observation. We have looked into many factors but considered only the significant factors in our result and discussion sections. Our aim was to investigate the associated factors and we made corrections in this regard as per your advice. We did not focus on biological factors. Some psychological factors were considered.

10\. Table 1: the factors like family members' chronic illness have shown significant difference in BPD and normal groups. Similarly variable "sick treated immediately" makes no sense. This might be misleading as there is no any rational pathway for this. Hence I would recommend to take literature review in consideration before doing statistical tests and making an inference.

Author's response: The question of 'chronic disease' was to know medical comorbidity, but 'if sick treated immediately' was to know the attention and care of the family to the woman which might affect her psychological state.

11\. How were the reference factor selected? (table 2)

Author's response: Most of the reference factors have been selected from previous published papers.

12\. My main concern is how were the study variables selected to make inferences?

Author's response: Most of the variables have been selected following some published papers which were related to our present study.

We think Figure 3 is not necessary, Fig.3 has been deleted from revised manuscript.

We would like to thank the editor and reviewers for the valuable comments. We have revised the documents to the best of our ability, but we will definitely be happy to provide further improvement if there are further clarifications required.

With best regards

Dr. Md. Golam Hossain

Professor of Health Research Group

Department of Statistics, University of Rajshahi

Rajshahi-6205, Bangladesh

E-mail: <hossain95@yahoo.com>

###### 

Submitted filename: Response to Editor and Reviewers.doc

###### 

Click here for additional data file.
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PLOS ONE

Dear Prof. Hossain,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

The authors have incorporated most of the comments in the revised manuscript; however, some of the writing is a bit imprecise, the manuscript be edited by a professional English language editor before publication.

We would appreciate receiving your revised manuscript by Mar 09 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Nagendra P. Luitel, MA

Academic Editor

PLOS ONE

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0229539.r004

Author response to Decision Letter 1

5 Feb 2020

Response to Editor and Reviewers

Journal Name: PLOS ONE

Tracking No. (Manuscript ID): PONE-D-19-24745R1

Manuscript Title: "Bipolar disorder among married women in Bangladesh: Survey in Rajshahi city\"

Dear Editor,

Thank you very much for providing your comments on our manuscript. We have modified and revised the manuscript accordingly, and detailed corrections point-by-point is given below:

Comment:

The authors have incorporated most of the comments in the revised manuscript; however, some of the writing is a bit imprecise, the manuscript be edited by a professional English language editor before publication.

Author's response: Thank you very much for your useful comments on our manuscript.

\(i\) According to your suggestion, we have tried to precise our manuscript.

\(ii\) As you suggested, we have sent our manuscript to Professor Jyoti Sarkar, Department of Mathematical Sciences, School of Science, Indiana University Purdue University Indianapolis for improvement of language in this manuscript. He has revised English throughout the manuscript.

We would like to thank the editor and reviewers for the valuable comments. We have revised the documents to the best of our ability, but we will definitely be happy to provide further improvement if there are further clarifications required.

With best regards

Dr. Md. Golam Hossain

Professor of Health Research Group

Department of Statistics, University of Rajshahi

Rajshahi-6205, Bangladesh

E-mail: <hossain95@yahoo.com>

###### 

Submitted filename: Response to Editor and Reviewers.doc
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Decision Letter 2

Luitel

Nagendra P.

Academic Editor

© 2020 Nagendra P. Luitel

2020

Nagendra P. Luitel

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

10 Feb 2020

Bipolar disorder among married women in Bangladesh: Survey in Rajshahi city

PONE-D-19-24745R2

Dear Dr. Hossain,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Nagendra P. Luitel, MA

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

No any further comment. The authors have addressed all the comments and feedback from the reviewers and academic editor.

Reviewers\' comments:

10.1371/journal.pone.0229539.r006
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13 Feb 2020

PONE-D-19-24745R2

Bipolar disorder among married women in Bangladesh: Survey in Rajshahi city

Dear Dr. Hossain:

I am pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please notify them about your upcoming paper at this point, to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

For any other questions or concerns, please email <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE.

With kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Nagendra P. Luitel

Academic Editor

PLOS ONE
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